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(54) COMPOSrTE BASE MATERIAL AND SURFACE ACOUSTIC WAVE ELEMENT 

(57)Abstract: 

PURPOSE: To suppress dispersion in a frequency of a surface acoustic 
wave element and exfoliation of a piezoelectric material from a diamond 
hard material by forming the element with a piezoelectric section having a 
stereoscopic shape and the diamond hard material section covering the 
surface of the piezoelectric section. 

CONSTITUTION: A composite base material 1 forming the surface acoustic 



wave element is formed by a piezoelectric section 2 shaped as a 
rectangular prism and a diamond hard material section 3 arranged to cover 
the piezoelectric section 2 alternately in a direction (a) perpendicular to a 
face of the rectangular prism. As required, a length 2d in the broadwise 
direction of the piezoelectric section 2 may be selected equal to a 
thickness 3d of the diamond hard material section 3. The width 2a of the 
plural piezoelectric sections 2 is preferably constant and also the width 3a 
of the plural diamond hard material section 3 preferably constant. 
Furthermore, the repetitive period of the piezoelectric section 2 and the 
diamond hard material section 3 is preferably constant. 




LEGAL STATUS 

[Date of request for examination] 1 1 .06.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



httD://www1 indl ino.ero.in/PA1 /re<5ult/Hfttflil/rnain/wAAAa21 68«nA408265098P7 htm 03/03/1 ? 



I 



<19)0#BfcfftT (JP> 02) ^ |^ & (A) (ll)&lttfJB&re## 

#W¥8 - 265098 

<43)&HB ¥J« 8^(1996)10^11 e 

(5i)inta e »bijib^ ^rtses#^ fi mm^mx 

H0 3H 9/25 7259-5J H0 3H 9/25 C 

H0 1L 41/09 H0 1L 41/08 C 



mwm mxmomi ol (ssish) 



(21)ffiH#^ 


60433 


(71)lfiaA 


000002130 










(22)ffiiSH 


^«7^(1995)3^20B 










(72)#W# 
























(72)588i# 


its SKfcfiB 








^»«#fl-*B»4fc-TBlSl-^ 














(72)I6K« 
























(74)ftS?A 










fmn\zm< 



(54) GS9i<0«ffc] itm®#ffiS3^ 



(57) 

mvt wmm^sc 2 £?g 5 <k ^ izms $ n& ^-r -v* > h 




- i - 



4#M¥8-2 6 5 Q 9 8 • 



mmm i ] smwbeee-t* i sui©EBfl:S£. 

e a c t zm®. i r * «^#*« . 

«ie«©E£#*#. 

[WjfcJS 4 ] Blfs&y< > FttBEttEEtfEETT 
£9, B.oEBE^ir^>FEEH*m©E;*;5ri»j£ 

tfesa^tsifc. 2&±©mEJE«E&#<mM& 

fe^tt^t : E> FEEBtm+eEBasnTUfcB 
S*ElEtt©E£#*#. 

#E4E*©«£#S#. 

[»#*6] fiiE2JW±©ffiE#gB©glD5ILJl|SI!/5t 
— jrc**BEE4 5 BB«>£B#tttf. 

tsnfctt^Msti. EttE©j£E#E©« 

C»*3S8] tt«2&±©EB#«©WIBa*-ET* 
<E>»*« 7 EB©££*£#. 
[»*^9] EE2«±©ffiE#E*<«0BE&WU 

«B*m»f \z 3 i»c»K:»# ut &»*»*e4 ee© 
e^#**j. 

CW*JS 10] ME 2 GUettttEEflEgoESat- 

£ it Jfcig 9 BE©«£#S** . 
0WW11] WE2£U©B«ffiBfl£«©W»a«- 
wee 1 0 ESgc©*t3-#g;f*. 

m&e i 2] &EBtt&rr« i #±©5^ 

FEEBWBEt. E^-f'Vti'HEBBWEECBB 
©4>&< fcfc— »*«3EE#«fafrSfcS;i&«4*E 

[WEE 1 3 ] MEJfcEEtt©*^ -f PEKBtf 
**8B©:g®E© 5 0 XfiUutf. MEEEmteSBf-J: OEfo 

[EEE 14] WE^-f -Y =E > FEBBWE**, y-i 
^=E> FBfcttf-f^V HEEEO^t^U^-CESE 
EEl 2fiB©££#£E. 

WEE 15] WES'I' FEBBEEBtf. E 
^TEEE. nftJE5E> EfcttEEE©^m*»©Ett* 

et«beb 1 2 ee©e$#ee. 

[ffltEE 1 6 ] EE£EE»«f BE7» 0 « fi^EE 
«JEEE©E*»l*Ifc*ft:<4:t»EE»l*JK:, 2£U© 
HE^-f tt > HEEEimflU«mMEE t*TBEBE 



[BEE 17] WB2 0U©*'-r-Y' ; e>Ftt«B»»B 
**-*©««* U *^-f-V i E>Ktt«E#»E 
#SV>C¥fTeEB3nT^*B*El 6EB©«£E 
SW. 

[WEE 18] WE 2 BLk<D?'f -Y=E > FEBBEEtt 
©EOSUEEsa*— ET?**EEE1 6*fe«l 7 EE 
©*fC£#SE. 

[BEE 19] ME2£Lt©y<-Y ; E>FEI!ftEE 
Ea*Str»«c¥fTlcEB3*lfcaE»E*EU fit?, E 
EE©^ ■V : E> FEEBEEEOBE**— ETfcSB 
EEi6E«©«^#»E. 

[WEE 2 0] ME2«±©^<if ; e> FEBBEtt 
E©W»««-ET*«EEEl 9B«©«^flt**t. 

[WEE2 1] WE2BLh©* f 'f^ ; E>FEBB*m 
Ea*E»E*#U fi.c>, BEEOi'-fA'^PEEB 
E»«*«, BEBE©ffiB#««t»K:3 3fc5EA9K:*M&LT 
v>4t*Bl 6EE©«£#*E. 

[WEE2 2] WE2«±©!iaE^-\' : t>HE®S 
E»»©EE*»-ET?**E«E2 1EE©«-&*S 
E. 

[WEE2 3] WE2£U©&E^'f-V ;: &>FE8!S 
E»»©«W*«-Et?*aE«E2 2BB©«£#& 
E. 

[WEE2 4] «B#ttEETE-C*aE*El~2 

3 ©jr»-rn38»fcEE©«EE«*r. 

[WEE2 5] E*El~2 3©^fn*»fcEE©E 
^#SE<fc> ■RE'&#*»C«»r*i3 CEBStlfc 
»EEEi«^«:< tt»Etrci:*EEi"raEE»tt 
St Si'?. 

[WEE2 6] EEEEttSEftt. E©£&±£EB 
SnT&*WEE2 BEBtOBBEEBB?. 

[*»I2 7] EEE©£E±K:EBS 
E©B*«t, SBBEB©BA£U:-?£«B£E2 6E 
ftOBEWttBB?'. 

[WEE2 8] WEE4-6, 16~18®^fn* 
JCEE©E^«=«#£, «E£EEEK:«»T4.fc:>K: 
EESttfc»EB«£S<J>fc< fcfcBt»EEE«E.B* 
TTEraT-.a^, •EE ; P©EEEeE©E«*IfiI**. E 
EEEEWtEEJETft^-f ^>FE«BE»E/JE 

[WEE2 9] WEE4-6. 16~18©^fn^ 
KEB©«EE»«4:. E»£4*:*ttlC»«-r*J:3K: 
SJlsn&»a«lt4^< tt)EUEBEEEE^ 
TSot; fi^>, EE«^E*«*«Ei-*^-r-V : E> 
KEEEWEESfcttiEEEE©* («^E*#©ES 
3r[6]i:l=iS;frft©g£) ttE?©EBEEE©Eft 
«fe 0 *S i»C i*EEtr*EE» EE*?. 

[BEE3 0] «^7~8, 19-2 0Ok>fft* 
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ess ntzffiwmm t z&u < t ^tsmm^mm^ 

[»*>S31] R&S9~1 1, 2 1~2 30»vrtt 

^« 

Co o o i] 

mm±<omm»m] *&w\z. ^-r^ 

»gStm««:St!i:Sr^ty«&#: (composite ) &$t, & 

W?5ITJ iUp) CRT*. 
[0 0 0 2] «tD»L<tt, *mW\Z> MttyVVt 

[0 0 0 3] 

(EAT TSAWj . &*JB& 

*««»SnTV»*. C<Z><fc-5ft7J^ 

1 51. 1 9 9 0¥ (&S:ffiJ£) &#!H) . p-x^y 

cooo4] sAwifB, B#*H*e»T*sAw 

H5. C©<t5ai*aS*t5 S AWfRf It 

[0 0 0 5] «£*J;0, ±8BSAW3!f^ffl<OStEfL-C 
tt, LiTaO,, LiNbOj. 

WroeSit^tt 4 0 0 0m/sHiTfc5. 



[0006] is$s, *s»#-*. tr 

i§!JI&i|K <0fl*.kf> GHzf) -CttJBWB&:*rC!>ll9e 

[00 0 7] -JSC S AW|f(D»S$S f tt. f 
= V/A (V«SAW»£j§J§&. AteSAWCDi&fi) 

SAW*^©iMJ«Mt©fc*&fc:tt. e»a*v**#< 
T * d * b H £ 1 £ 
[0 0 0 8] ^C9J;p^:«^e)lEm#/^'1'^ ; E>F : 

«ifi**rr*sAw*WBi**n <«*.«. i#HHa6 

4-6 2 9 1 • 21OJ:5«:«iSK:«t0 1 0 0 

o om/s wa©**a:e»aK3i(nir«ia:t>Tv»*. 

[0 0 0 9] 

fc«*Offi«#/^ -Y* > Hasfltifi^^-rs S AW 
■5 W7 V *\Z <fc 9 ^i&t^ (D&m* D^KftSil^ 

is v % ^mm %mm s nx ^fc. 
[oo io] ±Mbfcft5is«>fiEs#/ 

•5;i<hlC&-5. 

[ooi i] xftwomnmrnz. sAwm^tvtcm 

[0012] *ftw<Dm\zme>sm*. zm^^y 
&mm-rz>z£\z&z. 

[0 0 13] *5£«SJ»SEVcft!sc>Stf>&, 

mmvtzs AVfm^&mmrz z. t \z $> %> . 

[0 0 14] 

SE*©SAW^Jc*5ttS^SSicoy\-7y^<t 

mm$tm (mnm ^mmvxri^^&mi^mm/ 
y-fY^ypmmiz&ifz, &BM&m&z.x*/-5U*y 

-ft : E>h'lO rf*on77^J CfiBTSCi** 
tBLfc. -Tftt)^. €£5l5WSAW^{C*5nTtt, JE^ 

[0 0 15] *«W#»4±E»JiK:*rJ*. SICW^ES: 
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[ooi6] **w©*^<*»»tt±aa»A»c*cJ< t> 

[0 0 17] *58WCJ:ntf, IC, ±tett£#*** 
[0 0 18] 

»C*HTB, ftWOXlfr* (fflUS©£»©«I/BSff) 
«:*lf£T-5EE«#:©ffilJS 4G*L<4v£V*fc&. 

[o o i 9] ztuzMux. *&m<z>&-&&&mz$n>* 

■(HWtKTBAO &£gg© rjp#j U&*< 
oT <EE«#<K> XA®ffCJ**e-**.«E** 

h «nmtm» & raMJBtf»*tti=*M * n« 1 1 1. 

[0 0 2 0] Lfc^t. #fgBJ3©«£4fcg***fflV> 

[0021] aT^aciSCTHffii^flBU^^**^ 

[0 0 2 2] **891©tt£#*tt**dET 

— S^ffiNKSWl/T^a. C© rftflEjgftj 
<r « r=«rgj K«J:tdTJ£«<**T.5 ift«rgLj t 
rjl*tj £©tfc (L/t) 1 OJ^T-ca&-5C<i:35i 
jif*b<, IETF (4*1=0. lftT) T&S^ttfSK 

rBEtt^fWliij Ciitt*±etfc (L/t) tt, *«Sfl# 



<7)%\&\Z£.iVi£. ffiHt«l 0 0«±tS*T^:#^ltT 

[0 0 2 3] Hilt JtB r=WSj «RfJTr*fc*© 

**»£Ktt, |fctt?fl>— ' 10etfcff&lr>UftjBft 
10a mi (a) ) Ctl(C^-r-S2*ro¥fTi»T 

£Bfcvfc¥Bl2 (*»Bt:*HTtt. flteftStto* 
ItffiSI) i. KTiBKiWciiac* l o 

fit, 8M*I#£?fi rtt^tHHStlfj , I5~7 

H (1 9 9 4*) , HTSXMttfMtfcfi^iracij&tT 
**) . 

[0 0 2 4] (y-f •V*^ H*HK*m> 

t*-v*— XJS£Hv (Vickers hardness) rt* 

m. o o o&>±e>ttmwmizmm*im~z&Zo *x 

[0 0 2 5] (94 -Y=e> H) #5B9I©«^#*#£« 
. *. K^-f-V^K Wfcll«llK£*l!kV». 

[0 0 2 6] ±IB^-f •Vt^FOJW* SC# 
[0 0 2 7] #589i£;i3VvC, r.©y-f-\r^>Hdt;5r^ 

^>hs (ftuLK) my-f-Y^ypm 

tf. KfiKS^ffiiLT. CVD (^ftAffieKft) ft. 
T-f ^ngy7X7CVDft, PVD (tlSW^fflfig 

ft) sc. x/ty^s, -rt>yk-f-f>m 

[0 0 2 8] (^<-V ; &>r ; ^*) —a. ±E^^ 
^^HttW* (Diamond-like carbon ;&^bDLC) 
tt, «flE©?iSt>7 : e;i'7rx««'C»o, Settles 

[0 0 2 9] ilE^f ^^HttESiii ( i -^3-^>?5: 
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wm^a- z e o o y a 



coo3o] (i) &tm<omz*.mz<£ts. z\<n 

[0 0 3 1] (2) ^S^SittT^^rXTfe^. ^ 

(a) i, (b) ^-fV*>H (c) 

$^-V-^>K (c) «1 3 3 2 cm-' (sp ! C-CS 
5fS) . ifyyr< h (b) ttl 5 8 0 cm"' (sp'C 

-f+^FflWil* (c) (il 36 0cm-itl 6 0 0 c 

[0 0 3 2] (3) -Jjgco&JiUCit^T. S5t«&£* 

XISHv (Vickers hardness) *U, 0 0 0~5, 0 

0 onm-?&zziit)W&L^ (y^-v^ns, s# 

1 0, 0 0 0S«C0tf^*-X®!$Hv€:WTS) . 
[0 0 3 3] (4) lMSWKtt|g»#Tfc.5. 

[0 0 3 4] iteLfciSfcttR^WT-Sy^^K 

t^atJKra. ^^^Fco^tn^cy^xvcv 

te0H;Uf. Ftt&SS«. F&tftt 

i&«ioo , c&«) ctiao^ctms (y-f 

/HJ^BBff, , 1 9 8 7 (No. 12 8) . 411 

[0035] (mmm *&fmzis^T&m-°imtf.BE.n 

ZnO, A1N, *S, LiTaO,, L i N b 
Oj, LiiB t O,, KNbOj, Pb (Zr, T 
i) Oj . (Pb, La) (Zr. Ti) 0 3 , Ta 2 
O s . NbjO s< BeO, ZnS, ZnSe, BN, 
GaAs^c0fc&%££&#iT5£idW£L^. JE 

[0 0 3 6] 

(^-f^^>H^M*t^/ffim^coa^ia-co»^) * 

EEfi#a$co3s® co4>& < <fc 1> -gW^-f ir^E > H 8!« 
*mgBT«fc>nT<^5 (££«:, K^-f^^FtfJgft 



[0 0 3 7] <ffi*fr*5£#»tt£-r*lB*) EE«** 

B*nft>>*», «Atf, H3©««#aBK:jft'rJ:'5& 
MDfirflcR (SD6F#tt*fl*TsagtrfflV>*) . S4C0 

[0 0 3 8] H3*#JBUT, COJBflllCfiW-**^ 

T» EE«#gfl2co;?;*:£r&]cofi£2 dte> $^r-*^>F 
tt«*tt»*3©JPS3d£«SL-<l,Tt>J:v» (&&-T 
SS4*5cfcDt06~7{C*3^T ! b, n^TCife-S) . 
[0 03 9] tt&flctm 1 LT©4#tt<Dl^-H4© 
jft*> & tt. «ISC0JE«#:815 2 CO® 2 a tt— -5 C £ 

gB3co*I3 att-ST$5CtWJ Llr». JEfCte. « 

BE«^gC2t, ^^>Ftt5SKtmg&3 tcOiSSDii 

[0 0 4 0] ±temm^g52C0l@2 a, fS2d, &(A 

[0 04 1] 

ffiS^2CO(i2a: 0. l~10#m 
2 C0J?3 2 d : l~100um 

y-r*^ 3©* 3 a : o. i~io 

« m 

y-fir^ ^FttKUfcTifefgB 3 CO B2 3 d : 10~10 
0 0 nm 

M2^m^^-yzmw^fUEy^\^.>.jmjsmmmu 1 

3t*^.- 1 bTcO#ttcoi§-tt 

otoBtt, a^cott«£E«#:gB2coii[Stt-iS-e*5 

uijWffSK, *<fc^/X««^CC0tt«JE«#:SC2rfl 
©WBItt— 5tT**Ct3&«»*bl». CCO* -5 ^04 CO 

sg«(c*5tt-5ttttcoff«^gi5 2 e>m.mm\zMmi£*Lti. 

[0 0 4 2] H5 0»«fc:*Vt«1*^#S»l 

tt, 3*7nW»tES$tlfe«tttcom*^g|5 2 KSt^ 
<OEES*ffi2 4«5«k3JCIESSnfc^-\' ; E>H«S 
S«WSe3t^e*So l±#fcbTO»tt 

©^-ttoj«a» e a. ttiscoiet^ffimfrgK 2 otgtt- 
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[0 0 4 3] e©«fc3fc0 5©ffi«C£tt*&ttCDEE« 

#»2o*stt»c«iHana:^*«, «*.«o. oi~ 

1 OMmgS-cafe^CiTiWSU^. 
[0044] 

SC*HftHC«Ufc*i>a:tt*{*aR, 0 7 <O#l5S*tt&0tC 

*3SKffiHK*rj:'3tttt ; p«»*ai*»f6n*. ens 

©H6~8C4s^Ttt, 0*Jx.fc£> ±j£L£03~5£l§J 
[0 0 4 5] @6S#1LT, e©te«tCiSW-31f'&ft: 

«D*#^tt£irr3y<^>Ftt®K*m 

l^«fc5lcE«SnfcEE*flstt2&a». t£it##©ffi{;: 
SiftJWl (0*©£:EPa7jttl) C^SCEHSntJS: 
•5. 

[0 0 4 6] COB6©»*IC*V»T, l£ 

3 ©« 3 a tt-^Ti&Se b 
1KB, 1 LTOWtOJ*-ttO 

A* 6 IS. ±E^-f^*>F««R»»»2a:. ^-f"V 

[0047] sfc, a 7 <Dmm\z&v}z>m&#.&$$ i 

saoi5icEsanfcjEm#:ae2id»e^:s. 

«y-r -v^t > HttWttm* 3 ©*«Ht— «r* set 
b < , *3<fcaf/x«mffcrofett^-f F«HK 
M»»S5 3 WCDflBWtt— C iJ&*#* bl^. 

[0 0 4 8] ■8 0tt«HC43lt«««#S»tl 

tt, 3 3fc7C«t=E«Snfc«t«©y-f-V*>l««WK» 
£fgB 3 |»«<!)y-ftt> F4WM*m*3 £K9 
*-5fcE«Snfcffim*»2fc**6fe«. *6»WH 

•V^EV Ftt«Jl*m« 3 ©*«tt—*T*S 

b < . * J:tf/xttttft«>tH*^-f HttOJCtffi 

[0049] 

x-y^>y (r i e) m &£zfi/x\t%.mmm&£% 
«£ttT»fisr* e turn* lv>. 

[0 0 5 0] ±ELt«^#»*»ftO-«i:LT. H 
[0 0 5 1] (1) 09~1 O©«5£&&0£#S8b 



T, 139 (a) fc5RTJ:3K:, ffi©*1S (MAttS 11 

*f) 4±c. mrnvrnfrz^TziEmfc <m.«zn 

O) ©815 affi*fta*6SaFlC«tD^-rS. &KICJS 

tt. MMMXIC J: 0 b fcEE«&ffil 5 (DBS $25/1 
mlStLfcSfr, W«fCJ;D^2 0 nmmmomzt 

[0 0 5 2] (2) H9 (b) ft#»LT. ±f2JES* 
ffli5©±tC, 7* FU3?X HW6*»(R-r*. C©7* 

[0 0 5 3] (3) 09 (c) S#Il/T> e©7*F 

tcto. «rr*Hfa©^<ira>Ftt«Jitmji© 

6 a<£»fi&-rs. 

[0 0 5 4] (4) 09 (d) £#HbT. COipJc 
LT#fc7* FUv»X F • A^->6 aSVX7f:l 
X, R I E8CJ:DE*#l5SX»?>irLT. &S. 

m#a5tc. maoaia <fflx.& io#m) sw-r* 

i*Wl5at»)«T*. -tea. I/S?^F***-r 
-5. 

[0 0 5 5] (5) 010 (e) *fILT, e©<£5 
- lCUT^e.nfc^tt©#5 a2:tt5Ei#I5K:ML 

«t 0it«£-B-TfeBtfc©gS5 a SlfcJf-f F4HBH 
tm7C<fc9*#-5. 
[0 0 5 6] (6) 010 (f) S#Il/T, eWcfc'J 

«R£U »&©i£75#:#©y^^>F®!Itfcm 
§B7 atty-f ■¥ ; &>Fil®«^§57 a*«3J:StCE 

nfcflE«#* 5 4* e*j*3n«tt&*eft«. c 
mmv&w&n-r amentum s ns . 

[0 0 5 7] lELfclg (3) ©7*FUV^97W 
fcV»UR I ElCfeUTtt, JB« (^bT.F^-f^") © 

[0 0 5 8] (03©«^#©JBfi6;5fffi> -7j, 03© 

[0 0 5 9] (1) 01 1~1 2©«3£#«a0£#B8L 
T. 011 (a) K^-rJcpC. ftSOSS (0tJA«S i 
S«) 4±C, 3fMc0Jl^*WTsy<^ ; E>F«e!M 

F««R*r»K7<ojp ^^2 5jtmg*ilfc«^. if 
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[0 0 6 0] (2) ^>T, 011 (b) *#ILT, 
Al) ©)^6<£X/1^3"J>y^c0^iftaffi-C^ 

[00 6 1] (3) 011 (c) S:#ILT. MAI 
g6$. bVVif^yjJLmiS&ZfiR I EX 

A 1 cd^BA^->6 a STRUTS. 

[0062] (4) 011 (d) Sr#MUT, C05«fc-5 
ICUTffcAl/^->6a*TXi'tlT. R1ES 

fcf, 1 Owm) *WrsS«»*7 aSJgfiE-T^. ^-O 

is, ±i2A i/i^->*i^*-r^. 

[0 0 6 3] (5) 012 (e) t#ILT, 

[00 64] (6) 012 (f) S#ML-T, C<©=k5 

££:tc<=fc9. ±JEEE«#5 ti&ffitt30 «»H£U Kflt 
OflbfirflBKOEftlMI 5 a t, KEES#g& 5aSS5«fc 

saw^) Ka^bfc0fao*H**-r**^«««» 

[00 6 5] (04 0*d#©*J«*fe) 0 4 <Z>ji«l<0 

[0 0 6 6] (1) B13*#ILT. 013 (a) C 
ffilOXtt (S i«) 2 0©±lC. y-r-v^ 

> Kttajttm ©e 2 1 zsmmfcrntz* 0 

[0 0 6 7] (2) 013 (b) S#ILT, Jtl2^ 
t ! E>l ! «Wl««i2 10*M. VXi7 (0^-fr 

>tn -rsctKiD, r««©3*2 1 a£*rr-5* r 'f 

2 1 a Xi LTte, 0tf*.fcf, AOWSS^l M 

[0 0 6 8] (3) 013 (c) *#8BUT. ±IEtC«fc 
QJMfetlkfcZ 1 a$ft5y-ft ; t>WiSW 
■ 2 1£*fLT. vW-y;M**€JB^T, EBB* -(fl 
MZnO) 2 2&it«^"ti-SClt»C < i;D, ±525*2 1 

[0 0 6 9] H7©88«©a-&fl:tt, 0U*.fcf, EtT©* 



[0 0 7 0] (1) 014 (a) S#IUT. &ffli§« 

[0 0 7 1] (2) 014 (b) *#J»UT, ±fB^-f 

g52 3 a*=rr*i<-r'*' ; E>F*MMt*H6l2 3 £f#-5„ 
MRttcD^iSgdU 0 0 0^->yx f-D-Ag 
[0 0 7 2] (3) 01 4 (c) .^tlLT. ±3Bfc«fc 

(tPHx^ZnO) 2 5 £i£«S-tt£ 9, ±IBR 

ttSB2 3 a©JfH£«E£«ft2 4Tift#£. 
T, £©£3KLT^££nfc1«^a:©ai®£«^l,T 

[0 0 7 3] (08 V>n%W<D&f$35m 0 8 OMttRC 

#: (mtfZnO) 2 ^tC^-lC^^tlTfll^Sn 

tt^S*T*y^*>F«W**f»«3<£, ZnT 

(V;U-y;PffiC-3^Ttt» Journal of Mater 

ials Science, 2$_ (1 9 9 4) 40 9 9-41001 

[0074] msw<»m&) ±.wviz&ots.*5£w<D 
©ffl&tc^ cfWfgfc < mm Biffi-c* -s . 

[0 0 7 5] *3893©&-&#£#S: S AW^fflSffit 

ssAwswticfens. c©«fc -5 

\m<Dmtt (TS) ±CE«ftV> L^-T S £ i pjgg 
»TJi*«SAWK:-^jJL*»»*S**ttK:«l« 
fSAW^ffiSfifcSS&ftOH* 
tt. ^fc^fegeSAWs^T/fl^S^SAW©^ 
W±Tab^»^i7!)^*K, SAWiI©2e«± (# 

[0 0 7 6] (SAWff) ±BLfc«fc3fc:£E«#tt 

■t. ^ir^>FttTOm»»fca»&fc**$89J©*£ 

£ScIT5 C i C «fc 0.. S AWHfW 5>tl 

[0 0 7 7] *^0SAW|fAt, ±fHLfc0 3Sfc 

ttH6o*«©a[*fls*jS4*tfa[^flc*«i:. tts«r 
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©ifcBJ: 0/Jn£U U<, SAWifig»l/2 

£iT WC1/10HT) T?Sb<5Ci?5«HlC»*L^. 
[0 0 7 8] ^^©SAWim ±f3LfcS4£;£ 

(O1/201T 0» K 1 / 1 0 ETF) "T**^t«q5K:# 

[0 0 7 9] *3Mi©SAW*^*». ±12 UfcH 5 
\*m 8 ©8881© 3 yttntt®7&*-£tS&£te&M£. K 

ti5^#SAW©^S e fcO/jN$^C:«i:^Jf?$U<, SA 
[0 0 8 0] ttS««&«lJ&-r**mH:. 

[oo8i] wam^coff^tt, &nM£LT<Dmm* 

[0 0 8 2] WmWWmJBVt\±* KtlttTOi 

[0 0 8 3] ttB«S«rarr«ttKtt. fftcS&lKgStl 
feViftt, 017 S&ttH 1 8 0«£««H(C« 

[0 0 8 4J 117S#IH. S A 

as 2 tiaarr* ± a (cKm«W2"±lcEs^nfcWs 

[0 0 8 5] HI FfflI#©SAWiftt, ffim&9$2 
*« S AWcoeS^|6) V tUSET a^fatCHtttCffiiS:;* 
ft. fiO, ««©JE«#:gB2i^fT*fS]lC«SmSl 5 



*«E«SnTV»*£Wtt. ±EH1 7©8gt££PJ«S©)|$t 
[0 0 8 6] 6tT, «*«K:J:0*«^*3EfcRftttlC 
[0 0 8 7] 

iifli 

(B 3 <DttttQlK&*. fc *l«B 1 7 S AWf 

-?©«si&) B 1 1~1 2C*bfc^86K:J:t), @3(0l 
t£©«€r#£?£fi£Lfc. 

[0 0 8 8] (1) **V 011 (a) CsftTJt-SC. 
mmS,Simt (fSlmm) 4±»C, 25 W m©JP* 
^TSy'f^ : &>Hfl5K7«r, 7^7^>hCVDft 

[0 0 8 9] rftfos. ±es i&m&f&y-f 7*>v 

CVDgSfc-fey hU 1 0" 6 To r rKTC#&Lfc 

jR^J*3CCH 4 #*33<fctfH, #X (CH./H 
j = 1 — 8 %) SlALfc. BfiWOJE*tl0 0- 

200TorriU hi&g£ 2 1 0 Otfc 

RftU 7-r-7^>h-SSP H 1ffi«SPSUT. SMS 
H**ft9 5 OICfcWfeLT, ^ilSft^'f-V ; E>H)K7 

UF3 2 5/tm) £f#*:. 

[0 0 9 0] 5fcV>T!, CO^-f-V=E>Hit7 0*EtW 

-»2 0 ttmCDIP^tL/fc. 
[0 0 9 1] (2) JfcC El 1 <b) &#iaUT, ± 
E^<-V' ; E>HIS7<0Jtt. ISUm©All6£X 

[0 0 9 2] (3) Hll (c) *#Il/T, r©J;5 

R I ElSSfflV^T, HUm, fflffi 1 /xm©*^ U 
h5-f:7) tfc©A l.*BS^->6 a*»*Ufc. £© 
RKffllrJ&R I E©&#«, erF©»0"ir*t>fc. 
[0 0 9 3] <R I B<DfkW> 
BClj (1 0 0%) 
RF/1"7— : 1 0 Ow 
E.J] : 0. 0 4 To r r 

(4) Hll (d) £#fSbT, £©«k'3K:LT#fcA 
IW->6a*?7i'i:lT, R I EffiCfcD^-f ^ 

1 0«m©ai$©H*e©j»7 a*»J«Ufc*, A!/^ 

[0 0 9 4] H©*ICJBV>fcR 1 EOftfrH:. ETF©a 

[0 0 9 5] <R I E©&#> 
Ar :Oj=90 : 10 
RF/W- : 2 0 Ow 
JE# : 0 . 0 1 T o r r 

(5) 012 (e) SfcJHUT, C©«to ICbT^etl 
fcS«©*7 a^W-r-5y'f-V ; e>H^7tC^LT, EE 

•ffsfc^znoe'/^-^nscfcOJiflisttT. m 
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[0 0 9 6] <l/;b-y;MS©*fr> 
0» :ffi»n-;/n#*->F Zn (OPr») 2 , X 
«MSB2-A-fHl/-h ZnAc (M^hf: 

A • -f V 7n#^> K I n P r tt«JH*r> 
mm: P rOH «V^Pt!;i/7;U3-JU) 

(stabilizer) : / J —JUT 5. >H 2 NC 
HjCHjOH (ME A) , yI^/-;b75>HN 
(CHjC^OH) , (DEA) , XSh'Jl^y 
-;|/75>N (CHiCH,OH) , (TEA) 

hffil:J:D3-r-f>fL. SySbfc^, 400~70 
OtK#SLfc. C©3— >^-~*;«--»#il<Z>-tM 

[0 0 9 7] (6) 012 (f) £#!&LT, CCDJ;? 

ZnO (3t®SB#) £®£U 0 1 9 fC^-TlM X£ W 

[0 0 9 8] Jt!HC«fc9#£nfc*1§Hfc (01 2 

(f) ) <D«ffi-hC, Al^ffl^TTteA?*-*^ 

-Tzmmmm (jgypsoo^-^xha-A) zm&v 

T. 017 ©II© S AWif- ( S AW<D£S#[*ijte, 
y^^>K/ZnO©#S£¥fT©:£ft) 

[0 0 9 9] <i!tl©/^/-^> 
fl: 4 0M *7)Vn® (016) . iEMS 
mS4S: 1 Mm (+^gEf!c : 1GHz) 
«f &£* : 5 0 X&g GftfittSffite© 8 «) 
Affl?J«ffi<P<frFS1^l : 5 0 X &g 

-bi2T»fc^ s AwmTe>\mnnmm<o7 >r 
nm\zMmm^mMvxsAw^mm^. v=f a 

( f : A = 8d = 8/im) ©g§^<3, til 

esnfcSAW©£!»lSV (m/s) SfftfciC 
5, 8 0 0 Om/s titSitWS AWeSj$gAi#6,n 

[0 10 0] 3iMfli]2 . 

(0 2 0 ©$18l©«&#. *5<fctff£ffi£#£ffl^*:SA 
W^©j^fig) OT©MI:<t0. 02O©^<f©.*g£ 

[0101] ( 1 ) Sf. LiTaO, l£S8iiS« (J? 
$ : 3 5 0 Mm) ©SffilC, 7* h'JV^77-^IgS 
ffl<r>T, 61 Mm, ^4«m©ftf (Zh^-f/) # 

[0102] (2) CcOi^tcLT^fcU-^X 
>%-?X? Ll,T. RIESICiDLiTaOjM* 
X->f>yLT, KL iTaOjSfil:, 10#m©gi5 



[oio3] zomzm^tzR i E©*fr«, etTwa 

[0 10 4] <R I E©^fr> 
CF 4 :Oj=90 : 10 
RFM7-: 2 0 0w 
JEE^J : 0. 0 2 To r r 

(3) £©J:3CbT#£nfcJI«©jR£;rr-3L i T 

aOj tt%«o«a±K:«i i 2 umomfrzm 

t^y-f t : E> h'Cl^M^nsggC, 7*, 
5^>KCVDfelC«b, KItt©»*K^t : E>H 

[0 10 5] CC0y-l'ir ; &>r ; ^tC^L.T«. ±93 L 
iTaO,SMl7^7^>KVDgfl;t'7 h 
U 1 0-«To r rfiATfC^L^ft. SlS^fifCCH 
4 tfXiJitfHj #X (CH 4 = 1~8%) 
AUfc. S^F*3©ffi7jS:l 00~2 00Torrt 

u 7^>hiSS*2 o o o*ck:*j£U 7^5* 
>h-s^tt«nstr. »»«®ia«S:7 o or 

[0106] (4) z\<b&o\zvT%t>ntz.mmfr<r>m. 
i$su 02 ofc^-r-y-f^WTs«^^#fc. 

[0 10 7] ±Kt:J:0#6ftfc**fl: (02 0) ©* 
ffi±lC, 1 ^^W^STCA 1 £fflUTSU£0l 1 

i:mm<D/^^—^^-r^mmmm agt/?5 o o*> 

[0 10 8] ±E-C#fcSAW3il^-C^V>T. 1 

(m/s) £5. 8 0 0 0 m/ s iffijf© S 

AWEISS^I £ tifc. 
[0 10 9] ^Mgil3 

(0 7 ©Si«l©*t£#, fei^^MfflUfcSAW 
*T©S*fifc) 07©SI«l©«£«i:£ffi*fiScLfc. 
10 1 1 0] (1) mentis igfcf (jpa lmm) ± 
2 0 /im©fMft5y-f tt>H©K2 3£, 
5^>hCVDj4lC<fcO0B£bfc,, 
[0 111] f&fr-S, ±I2S i S« 7-1-7* > r- 
CVD^StC-fey hU, 10-«Tor rKTIcMLfe 

KJfc^l*JfCCH< tfXfcitfH^X (CH ( /H 
j = 1-8%) JfALfc. K(£^I*?©EE?j£ 1 0 0- 
2 0 0TorriU 2 1 0 OIClC 

®iSg£9 5 OtCRJELT, *tt«y-f-\r^E>FR2 
3£^j£lxfc. 

[0 112] ^ Z.<0^-^E>}^ttt2 3<Dmw& 
fiffSLT. S&l 5 um<Dm2£.Lfz. 
[0 113] (2) 0 2 77Xvxyf>^i:i;oy'f 

J^ilgl 0 0 0*>tf7> hn-A, E52 5Mm©*igc© 
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nmz 3 aZfitzy-ir^yv&ViMm (mi z 

(b) ) £J£l&Lfc. CCISICfflWcOj ^7X?Xy 

[0 1 14] <Oj ^7XYl7f>y©*tt> 

0 2 : 1 0 0 % 
/1"7— : 3 0 0w 
ffi* : 0. 3 To r r 

(3) C©±5fcl/C#l*Lfcy^ir^>r ! tttt*ifi2 

3 a*W-rsy-fY ; E>H12 3tC«LT. JEE«#2 5 

CO 1 1 5] (4) Z\<D£.z>\Z l,Tft t>*lftmm&V>& 

m<mm?zz&z£v. ±iazno ($zmm 
#) &i&ScU 02 iicw-r-y-fx*#ra*i&#** 

coil 6] ■±EeJ:D»&nfc**# (021) 

®±C. 1 i^S©JffiTA 1 €ffl^T. (Ml 

= 0. 5/xm£Lfc£W3) AMI 1 ^n*®/*?*- 

[0 117] ±IE-C»feSAW*?{C^V^T, HM091 
(m/s) C3« 7 0 0 0 m/ s feiftjS© S 

[0 118] jtOllW-4 

(02 2©J8«|©«^{*:, *±ia!|fS&«:&fflV»ftSA 

wMhvo»j«) aTo^rSsK.fcD, 0 2 2 ©»«<7)«-a- 

[0 119] (1) *-f. 0*3 : 3 0 

O^m) 1 (iiniOA llSX/W^'J > 

ttg5 /im©R«©^ 1 iimCraiHTII^&l/yX N 

[0 12 0] (2) C©i$i;UTffcl/^7h/V- 
>«7X7tLT. R I EffitC«fcD±E*S*S*Xy 
?>^LT, tfc*M£«£, 1 0Mm©i££a>Htt#CD 

[0 12 1] dCOfSfCffl^fcR I EOjftfttt, £4T»S 

[0 12 2] <R I EO^tt> 
CF 4 : Oj = 9 0:10 
RF/tC7— : 2 0 0w 
EE^I : 0. 0 2 To r r 

(3) IL©£3fcbT»fcftfcHtttt«7t**-r**« 

[0123] ■v : e>\ i mmzm.vxu. ±ta* 

a*K*J»:7.r?;<>'hCVD81ie-fey r«U 1 0-« 



Tor raTCtMtbfca. EfcSfllCCH* tfX&J: 
tfHjtf* (CH ( /H, = 1~8%) fc^ALfc. E 
Jt£^(*3cr>ffi7j€ 1 0 0~2 0 OTo r r 7-f5^ 

>ha«ft2o o'ox:K«fteb. 5*>F- *tKHS 

H«*iIlT, **t*a««*7 OOtltSOEUT. 
[0 12 4] (4) C©J:3fcLT#5ttfc*Ji#0>« 

mm&ft) s»*u 02 2K«T*-fX«*r** 

[0 12 5] J:lBK:J:»>#S*lfc*£# (02 2) ©ig 
S±(C, «ltM 1 tn«0* jfi-CA 1 £fflV>TUli£0iJ 1 

[0 12 6] JkET#fcSAW3R ; ?K:rH>T. HIS^I 1 

tp«©^»ic«fcD, ttss*ifcSAw©eiua*v 

(m/s) £ifci6;fc«fc£3, 7 0 0 Om/s tigj^OS 

[0127] mmms 

¥^«t^2 0 0 0*>yx ha-AC^ttl'HSf 
t. Zn/^^HfcSZn (OPr») j^i^ 

<fc < «^u-ci/;HHii Lfc'fg, '/;i/-y;i/S(ao± 

fBZnT;W3^->H*ZnO^UT, @8®Ii (02 

[0 12 8] CCD^JU-y;^(C<fc5±8BZnOcr)^fi£ 

[0 12 9] <y;i>-y;M£lC«fc£ZnO©^B£> 
JS^rffifi&n-^n^^H Zn (OPr«),, X 
teit^MSft 2 -/W K V— h Z n A c ( H-/X> hfc 
Z>T)13.— VJ± • -fV^n#t->KA 1 P r, -f>v"> 
A • -f y ^P*^-> H I n P r tt«flH*T> 
jgjffi: PrOH «v:7 r afcr;j/7\H>n-;w 

3*5£$J (stabilizer) : t/x^y-^TS >H 2 NC 
HjCHjOH (ME) . ->*X^y— JUT5>HN 

(CHj CHj OH) , (DEA) , XteMJX;?/ 
-;|/75>N (CHj CH 2 OH) , (TEA) 

hSl:i03-r-f >^U $a&Lfc& v 4 0 0~7 0 
[0 13 0] ±BK«fc0#&nfc*^* (0 2 3) 

s±(c. xiiM i iH«o*tt-cA i&m^-cnmm 1 
iH*o/t9^-^**-j-*»aa«« (if 5oot> 

[0 13 1] ±ET#£: S AWSHHCO^T, 1 

iR«o^S5c<fco. afisn&sAwofiiBaaEv 

(m/s) ZmsbtciiCZ. 7 0 0 Om/s t&m<DS 

Awgiaswstifc. 

[0 13 2] 3SMfli]6 
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(i4©iffios^, n&ztffi&tewzm^s aw 

SfH 1 ©^)*) 01 3C^bfc;fri£i;:«fcO, 04CDM^W 
bfc. 

[0 13 3] (1) S"S\ 013 (a) iC^-Tct^tC, 
¥iISiM (ll^lmm) 2 0JilC, 2 5am<E>J9 
*Stt5^t : &>HO|g2 14 > 7^7/>t-CV 

co i 34] r&t?^. ±ias \ mwL^my-< ?*>v 

CVDgglC-fe-;/ Kb, 1 0-«To r r SCFKSMlibfc 
^ K^CCH^Xiii^H, jJX (CH, /H 
,=1~8%) S^fAbfc. SlS^^CDJI^^l 0 0~ 
2 00TorriU 7-f 7^>hiBa*2 1 00^1:. 

ffijSS?£9 5 OICCRfiLT. ^SS&^-T FJ&2 
1 OPS 2 5*tm) £»fc. 

[0135]^T. d<oy-f^>Hm2 1©^®* 
SfSbT. i®2 OjiraOiStLt. 

CO 13 6] (2) ±IBy'f-V ; &>-h*K2 1<D± 

{C, ISl/im©AII SrX/t-y^'J>y 

C0137] (3) CKOipJCJgfigLfcAljK*. 7^- 

hUy^77^lgfeio:Rl Elgif^T. til 
xtm, mm 1 nm<Dm$t<DHWMVi&mTZ>A 1 «®A 
*?-> (SS-a-T) £)£s£bfc. COBStd/fi^fcR I E 

CO 1 3 8] <R I E<Z>&#> 
BC 1 3 (10 0%) 
RFW-: lOOw 
ffi^J : 0 . 0 4 T o r r 

(4) 013 (b) 4#il/T, HOJ^KLbTiWiA 
l/^->4YX?i:l/T. RIESl:J;Dy'ft : E> 
F®2 13rX-y^>^bT. f^'ft ; E>l ; I2 IK, 
1 0 jim©gR£©Rie<K<Z>ft2 1 aSMlfct, Al 
/^->£Gfc£bfc. 

CO 1 3 9] CKDfSfCfflUfcR I E©^fr«. £TF<Z>jI 

CO 1 4 0] <R I E©3?#> 
Ar:0, = 90:10 
RF^9- : 2 0 Ow 
EEtJ : 0 . 0 1 T o r r 

(5) z.<^^o\zvx%^ntzn^<r>r<.2 1 a$ft 

5^-ft ; E>l < I2 HCfclbT, Eift2 2fc5ZnO 
SvOP-^MSfciDlftSlStfT. RPJ«1fc©rt2 1 a 
<£Kffi«#:2 2fcJ:0as6fc„ CWf&lcffll^cvOU-y 

Co i 4 i] <vOi/-y;n£©&#> 

I»:Iifin-yD^yH Zn (OPr'),, X 
ttSIMft} 2 —/N'T HU~ h Z n A c ( H-A > h 
57J^r«>A • -f v^n^->KA 1 P r , 
A • ^V^u^i/H I nP rliffiffl-a-T) 



mm: PrOH Wy^P^W^-Jl/) 
£5t#J (stabilizer) : ^7 X^y— ;P75 >Hj NC 
^ CH, OH (ME A) . 5?X^/-;P75>HN 
(CH,CH,OH) , (DEA) , XlihUl^y 
— ;U7S>N (CH 2 CHjOH) , (TEA) 

h»KJ:»)3— r^O^U gjigbfc'fg. 4 0 0-7 0 

[0 14 2] (6) £<D<fc5lcbT#£tt*:8cB#W« 

«<»*■$-* C£K«fcrK JtJHZnO (3?MSB#) £1$ 
013 (c) ^-T«^(*:^#fc. 
[0 1 4 3] ±!2(C<fc0t#e>nfc«^#: (013 
(c) ) (D*®±C A 1 *fflt>TTI3/l7^-^S# 
-T5«ii£l«g QKJP5 0 0t>^hP-A) £J£l£b 
T. SAWSf (SAWOGS^ftte. ^-f-f^>H/ 
ZnO©#®i¥ff©^i6]) £*§fc. 
[0 144] <»H«I0>/t?*-*> 
11 : 4 OS f7)imm (016) , IE«M 
1 tim Wfomfefk: 1GHz) 
: 5 0 X &ft («gte«*I<|g© 8 #) 
AWaWI+'tlfflHi : 5 0XfiS 

±i2Tt#s:&sAw^ico^T. mmmi trnrn^ 

ttCJ:D,.«SSn;fcSAW©e»a«EV (m/s) £ 
*a6feid^, 8 0 0 Om/s tSa©S AWe»j^g£ 

[0 14 5] 

[0 14 6] HK, *«WCJ:tl«. ±H3bfc1«£#S 
S nfcttJUSS £ d> 6 ft: S «Hi 5H4SHlHpa«*« S tl 
[0 14 7] *5fiWKl*V»Ttt.. ±E***»**riJ-r 

[0 14 8] Sfc. ±Ebfc**?BOtt^#a6*|*fflH 

TSAwm^ssi^bfea^ctt. mnfc&o 
<ort?y*<DWiM\zm-3g, mm? s aw©£ 

[0®<o(8*ft:iJiW] 

[01] *R9i©£##ttH#C*i***««. 
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[02] 7^V7?XA-*> (y-f 1r%>Ktttit* 
IK) (a) , h (b) , S^tf^-fir^F 

(c) <n^>*^>7 b)v<nmmmtLMzmj£.mz^-? 
[03] y-f-v^>H«««*m«fK. 

[04] ^tt>l ! ttSH8Wl:, RaiMKSWT 
« ««k©ffift#»*«*¥^riRi CMS: LT«1S!£ tvcts. & 

[05] ^t€>H«««W*i:, ftfWMft 

[06] gt&flcjMits^rr***©^^ 
[07] ffis^+tc. n&vtt««r««fto^ir% 

[08] EEfw*+ic. «flMH*rr*««)^w 

«<©-ffi#s^-r«a:^«0-e* * . 
[09] H6 0ra0tta^o»jfiX8a-4H*«« 

§a-r-5fc«e><o«^^«0T*s. 
[010] 06©i8tK©a^s»©si3ixa (09©3& 

[0ii] 03©«8«©«-&***©§iisiii©-ag«i* 

[012] 03 ©M©llte£#©«&XS (011© 
[013] 04©«8«©«-&***©®jtl8©-S&«£ 



[014] 0 7©S8«oa^S«OS!iiiXSO-|8#S 

[015] sAwsffftKuft-riwa^ao^iBJs*© 
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